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57 ABSTRACT 

When a CPU switches the power supply to a fusing lamp to 
OFF from ON state while an exposing lamp stays on, the 
CPU suspends a feedback phase control of the exposing 
lamp and carries out a phase control of the exposing lamp 
based on the phase control data pre-stored in a RAM for a 
predetermined period before and after the switching. The 
exposing lamp is hardly affected by the variance in voltage 
caused by the switching of the power supply state to the 
fusing lamp, and therefore can emit exposing light in a 
constant amount to form an image. Thus, it becomes pos 
sible to produce a satisfactory copy image with substantially 
no inconsistency in copy density. 

14 Claims, 23 Drawing Sheets 
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ELECTROPHOTOGRAPHIC APPARATUS 

FIELD OF THE INVENTION 

The present invention relates to electrophotographic 
apparatuses. Such as a copying machine, provided with 
power consuming members including an exposing lamp, a 
fusing lamp, etc. which are connected to the same power 
Source in parallel. 

BACKGROUND OF THE INVENTION 

In an electrophotographic apparatus, such as a copying 
machine, an exposing lamp and a fusing lamp are typical 
power consuming members connected to the same power 
source in parallel. 
The exposing lamp irradiates a light beam onto a docu 

ment to expose a photosensitive body by a reflected light 
beam to form an image. The exposing lamp is turned on and 
off each time a copy is made. The ON/OFF action of the 
exposing lamp is controlled, for example, by controlling the 
phase of an AC voltage from a power source to which the 
exposing lamp is connected. However, if the control device 
breaks and the exposing lamp stays on and continues to 
irradiate a light beam after the light-up period has passed, an 
excessive amount of light is irradiated onto the photosensi 
tive body, thereby forming an unsatisfactory image. Also, 
the outer package of the copying machine may deform due 
to the heat generated by the exposing lamp, or at worst, 
Smoking may occur from the outer package. 
To prevent such incorrect light-up of the exposing lamp. 

for example, Japanese Laid-Open Patent Application No. 
4-372942/1992 discloses a structure judging whether or not 
a copy lamp (exposing lamp) stays on erroneously based on 
a detection output of a document density sensor to stop the 
power supply to such an erroneously lit-up copy lamp. 
An amount of light of the exposing lamp is adjusted, for 

example, by controlling the phase angle using a reference 
level signal generated based on a PWM (Pulse Width 
Modulation) signal from a CPU. However, if the CPU has a 
runaway or the like and continues to output the PWM signal, 
the reference level signal stays at the maximum level (the 
reference level is held at the maximum level) and hence the 
exposing lamp stays on. In such a case, the heat generated 
by the exposing lamp may deform the outer package, or 
cause smoke from the outer package at worst. 
To prevent such continuous light-up of the exposing lamp 

caused by a runaway of the CPU, Japanese Laid-Open 
Patent Application No. 5-49158/1993, for example, dis 
closes a structure, in which an ON state period of the PWM 
signal generated by the CPU is measured by a timer, and a 
time-up signal is outputted to a light-up circuit of the 
exposing lamp after a predetermined period to forcibly stop 
the power supply to the exposing lamp. 
On the other hand, the fusing lamp raises the temperature 

of a heatroller provided in a fusing device. The temperature 
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of the heatroller is stabilized at a predetermined level by, for 
example, turning on and off the fusing lamp, which is carried 
out based on a detection output of a temperature sensor 
provided near the heatroller. 
The exposing lamp and fusing lamp are connected to the 

same power source in parallel and consume relatively a large 
amount of power compared with the other power consuming 
members in the electrophotographic apparatus. Thus, the 
power source voltage varies depending on the ON/OFF state 
of either the exposing lamp or fusing lamp, which changes 
the voltage applied to the other. More precisely, when the 
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fusing lamp is turned on or of while the exposing lamp stays 
on, each ON/OFF switching action of the fusing lamp 
changes a voltage supplied to the exposing lamp, thereby 
making an amount of irradiation light uneven. Accordingly, 
as shown in FIG. 24, a resulting image has inconsistencies 
in monochromic density, namely, inconsistencies in copy 
density, in a portion copied at the moment the ON/OFF state 
of the fusing lamp is Switched, thereby degrading the image 
quality. 
To solve the above problem, Japanese Utility Model 

Gazette No. 58-53552(1983) discloses a temperature control 
device for the fusing lamp, which inhibits the fusing lamp's 
ON/OFF control while the exposing lamp is in the ON state 
(stays on), and allows the same while the exposing lamp is 
in the OFF state (goes off). According to this structure, 
variance in voltage caused by the fusing lamp's ON/OFF 
Switching during the exposing process can be prevented, 
thereby making it possible to produce a satisfactory image 
without any inconsistency in copy density. 

Incidentally, to realize satisfactory fusing, the temperature 
of the heatroller of the fusing device must be maintained in 
a predetermined range. Temperatures out of the predeter 
mined range causes defective fusing (low temperature offset 
when the temperature is below the lower limit of the 
predetermined range, high temperature offset when the tem 
perature is above the upper limit of the predetermined 
range). Athin heatroller of about 1 mm thickhaving a small 
heat capacity is used in general to facilitate the temperature 
control. 

However, if the ON/OFF control of the fusing lamp is 
inhibited while the exposing lamp stays on as is disclosed in 
the above Japanese Utility Model Gazette No. 58-53552 
(1983), and in particular, if the heat roller provided in the 
exposing lamp is thin and has a small heat capacity, the 
temperature of the fusing device drops below the predeter 
mined range (the range in which satisfactory fusing can be 
realized) when the fusing lamp is in the OFF state while the 
exposing lamp stays on, thereby possibly causing the low 
temperature offset. On the other hand, the temperature of the 
fusing device rises above the predetermined temperature 
range when the fusing lamp is in the ON state while the 
exposing lamp stays on, thereby possibly causing high 
temperature offset. 

Therefore, although variance in voltage of the exposing 
lamp can be curbed and uneven exposure can be eliminated 
by inhibiting the fusing lamp's ON/OFF control while the 
exposing lamp stays on, there readily occurs defective 
fusing, such as low temperature offset or high temperature 
offset. Accordingly, the above structure presents a problem 
that the quality of a resulting image is degraded. 

SUMMARY OF THE INVENTION 
It is therefore an object of the present invention to provide 

an electrophotographic apparatus which can upgrade the 
quality of a resulting image by (1) eliminating uneven 
exposure by stabilizing an amount of irradiation of the 
exposing lamp, and (2) eliminating defective fusing by 
controlling the temperature of the fusing lamp accurately. 
To fulfil the above object, a first electrophotographic 

apparatus in accordance with the present invention is pro 
vided with: 

an exposing light source for irradiating a light beam onto 
a document upon receipt of power supply; 

a fusing heat source for fusing a non-fused image on a 
sheet onto the sheet upon receipt of power supply; 

a power source for supplying power to the exposing light 
source and the fusing heat source, the exposing light 
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source and the fusing heat source being connected to 
the power source in parallel; 

a voltage variance detecting device for detecting variance 
in voltage of the exposing light source; 

an exposing amount control device for controlling a phase 
of a voltage supplied to the exposing light source based 
on a feedbackresult of the variance in voltage detected 
by the voltage variance detecting device to adjust an 
amount of light of the exposing light source to a 
predetermined value; 

a temperature detecting device for detecting a temperature 
of the fusing heat source; 

a fusing temperature control device for stabilizing a 
temperature of the fusing heat source at a predeter 
mined value by switching an ON state and an OFF state 
based on a detection result of the temperature detecting 
device, power being supplied to the fusing heat source 
from the power source in the ON state while no power 
being supplied in the OFF state; and 

a phase control data storage device for storing phase 
control data of the exposing light source, wherein, 

when the fusing temperature control device switches the 
power supply to the fusing heat source to OFF from ON 
state while the exposing light source stays on, the 
exposing amount control device suspends the phase 
control based on the feedback and carries out a phase 
control based on the phase control data stored in the 
phase control data storage device within a predeter 
mined period before and after the switching. 

According to the above structure, when the power supply 
to the fusing heat source is switched to OFF from ON state 
while the exposing light source stays on, the phase control 
of the exposing light source is carried out based on the phase 
control data for the exposing light source stored in the 
storage device. Thus, the exposing light source, which is 
connected to the power source in parallel with the fusing 
heat source, is hardly affected while a voltage of the power 
source varies in response to the switching of the power 
supply state to the fusing heat source to OFF from ON state. 
Thus, the exposing light source can expose light of a 
constant amount, thereby making it possible to produce a 
satisfactory image having substantially no inconsistencies in 
density with enhanced quality. 
A second electrophotographic apparatus having the same 

structure as the first electrophotographic apparatus is char 
acterized in that the phase control data storage device stores, 
as the phase control data, data generated based on data 
related to variance in voltage of the exposing light source 
detected before the power supply state to the fusing heat 
source is switched. 
According to the above structure, the phase control data 

storage device stores, as the phase control data, data gener 
ated based on data related to variance in voltage of the 
exposing light source detected before the power supply state 
to the fusing heat source is switched. Thus, the phase control 
of the exposing light source can be carried out based on the 
variance in voltage of the exposing light source that was 
used actually. Accordingly, the exposing light source is 
hardly affected by the variance in voltage and can expose 
light in a constant amount, thereby making it possible to 
produce a satisfactory image having substantially no incon 
sistencies in density with enhanced quality. 
A third electrophotographic apparatus is provided with: 
an exposing light source for irradiating a light beam onto 

a document upon receipt of power supply; 
a fusing heat source for fusing a non-fused image on a 

sheet onto the sheet upon receipt of power source; 

10 

15 

20 

25 

30 

35 

45 

50 

55 

65 

4 
a power source for supplying power to the exposing light 

source and the fusing heat source, the exposing light 
source and the fusing heat source being connected to 
the power source in parallel; 

a voltage variance detecting device for detecting variance 
in voltage of the exposing light source; 

an exposing amount control device for determining again 
of a phase using a feedback amount based the variance 
in voltage detected by the voltage variance detecting 
device, and for adjusting an amount of light of the 
exposing light source to a predetermined value by 
increasing a phase of a voltage supplied to the exposing 
light source by the gain; 

a temperature detecting device for detecting a temperature 
of the fusing heat source; 

a fusing temperature control device for stabilizing a 
temperature of the fusing heat source at a predeter 
mined value by switching an ON state and an OFF state 
based on a detection result of the temperature detecting 
device, power being supplied to the fusing heat source 
from the power source in the ON state while no power 
being supplied in the OFF state; and 

a phase control data storage device for storing phase 
control data of the exposing light source, wherein, 

when the fusing temperature control device switches the 
power supply to the fusing heat source to OFF from ON 
state while the exposing light source stays on, the 
exposing amount control device makes, for a predeter 
mined period, the gain of feedback phase control 
smaller than again when the fusing temperature control 
device does not switch the power supply state of the 
fusing heat source while the exposing light source stays 
O. 

According to the above structure, when the power supply 
to the fusing heat source is switched to OFF from ON state 
while the exposing light source stays on, the gain of the 
feedback phase control is made smaller than a predeter 
mined value in response to variance in voltage of the 
exposing light source. Thus, an excessive response to the 
variance in voltage of the exposing light source can be 
prevented, and as a result, a voltage can be supplied to the 
exposing light source in a stable manner. Since a constant 
voltage can be applied to the exposing light source, it 
becomes possible to produce a satisfactory image without 
any inconsistency in copy density of a resulting image at a 
point copied at the moment when the ON/OFF state of the 
fusing heat source was switched. 
A fourth electrophotographic apparatus having the struc 

ture of the first, second or third structure is characterized in 
that it is further provided with a fusing temperature range 
storage device for storing a temperature range realizing 
satisfactory fusing of the fusing heat source, wherein 

the fusing temperature control device controls power 
supply from the power source in such a manner that: 

(1) when the exposing light source is in the OFF state 
and the fusing heat source is in a pre-fusing state, a 
temperature of the fusing heat source rises to around 
an upper limit of the temperature range realizing 
satisfactory fusing stored in the fusing temperature 
range storage device; and 

(2) when the exposing light source is in the ON state, 
a power supply to the fusing heat source stops. 

According to the above structure, even if no power is 
supplied to the fusing heat source while the exposing light 
source stays on, the temperature of the fusing heat source is 
raised to around the upper limit of the temperature range 
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realizing satisfactory fusing stored in the fusing temperature 
range storage device. Thus, the temperature of the fusing 
heat source never drops below the lower limit of the tem 
perature range realizing satisfactory fusing. As a 
consequence, when the ON/OFF control of the power supply 
to the fusing heat source is inhibited while the exposing light 
Source stays on, an image can be fused in a satisfactory 
manner. In addition, since the temperature of the fusing heat 
source is maintained within the temperature range realizing 
satisfactory fusing, the variance in voltage does not give 
adverse effects to the exposing light source even if the 
temperature of the fusing heat source is not controlled while 
the exposing lamp stays on. Thus, it becomes possible to 
eliminate inconsistencies in copy density caused when the 
voltage of the exposing light source varies as the power 
supply state to the fusing heat source is switched to OFF 
from ON state while a copy is being made. Moreover, an 
image can be fused in a satisfactory manner and a satisfac 
tory image can be produced. 

For a fuller understanding of the nature and advantages of 
the invention, reference should be made to the ensuing 
detailed description taken in conjunction with the accom 
panying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a control block diagram of a copying machine 
representing an electrophotographic apparatus in accordance 
with an example embodiment of the present invention; 

FIG. 2 is a view explaining the connection state of an 
exposing lamp monitor voltage generating circuit and an 
abnormal trigger detecting circuit to a CPU within a control 
device of the copying machine of FIG. 1; 

FIG. 3 is a schematic circuit diagram showing an example 
of the abnormal trigger detecting circuit of FIG. 2; 

FIG. 4 is a schematic view showing an example structure 
of the copying machine of FIG. 1; 

FIG. 5 is a schematic view showing an example structure 
of a fusing device provided in the copying machine of FIG. 
4; 

FIG. 6 is a view showing a voltage of an AC power source 
provided to the copying machine of FIG. 4; 

FIG. 7 is a view showing wave forms of the AC power 
source provided to the copying machine of FIG. 4, a zero 
cross signal, an exposing lamp light-up signal, and an 
exposing lamp voltage; 

FIG. 8 is a flowchart detailing an example phase control 
of the exposing lamp; 

FIG. 9 is a flowchart detailing another example phase 
control of the exposing lamp; 

FIG. 10 is a flowchart detailing a further example phase 
control of the exposing lamp; 

FIG. 11 is a flowchart detailing an example phase control 
of another exposing lamp in the above embodiment; 

FIG. 12 is a flowchart detailing an example phase control 
of an exposing lamp in accordance with a further embodi 
ment of the present invention; 
FIG. 13 is a flowchart detailing another example phase 

control of the exposing lamp in the above embodiment; 
FIG. 14 is a flowchart detailing an example phase control 

of an exposing lamp in accordance with still another 
embodiment of the present invention; 

FIG. 15 is a flowchart detailing another example phase 
control of the exposing lamp in the above embodiment; 

FIG. 16 is a flowchart detailing an example phase control 
of an exposing lamp in accordance with still another 
embodiment of the present invention; 
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6 
FIG. 17 is a graph showing an example temperature 

control of a fusing device in accordance with still another 
example embodiment of the present invention; 

FIG. 18 is a flowchart detailing a temperature control of 
the fusing device in the above embodiment; 

FIG. 19 is a flowchart detailing a temperature control of 
a fusing device in accordance with still another example 
embodiment of the present invention; 

FIG. 20 is a graph showing a result of the temperature 
control of the fusing device detailed by the flowchart of FIG. 
19; 

FIG. 21 is a flowchart detailing a temperature control of 
a fusing device in accordance with still another example 
embodiment of the present invention; 

FIG. 22 is a flowchart detailing the above temperature 
control of the fusing device in the above embodiment; 

FIG. 23 is a graph showing a result of the temperature 
control of the fusing device detailed by the flowchart of FIG. 
21; and 

FIG. 24 is a view explaining a resulting copy image with 
inconsistencies in copy density. 
DETALED DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

First Embodiment 
Referring to FIGS. 1 through 11, the following description 

will describe an example embodiment of the present inven 
tion. Note that, a copying machine representing an electro 
photographic apparatus and a control device in each of the 
following embodiments are of the same structure, and the 
description of which is given in the first embodiment only. 
As shown in FIG. 4, a copying machine, an example of an 

electrophotographic apparatus in accordance with the 
present embodiment, includes a document table 1 made of, 
for example, transparent glass, on an upper surface. An 
exposing system 2 is provided below the document table 1. 
The exposing system 2 includes (1) an exposing light source 
(hereinafter, referred to as an exposing lamp) 3, which is in 
effect a halogen lamp, for irradiating a light beam onto a 
document placed on the document table 1, (2) a series of 
reflecting mirrors 4,5,6,7, and 8 for guiding light reflected 
from the document to an incident point A on a photosensitive 
body 10 provided below the exposing system 2 as is indi 
cated by an alternative long and short dash line in the 
drawing, and (3) an image forming lens 9 provided in a light 
path of the above reflecting mirrors. 
The photosensitive body 10 is a drum driven to rotate in 

a direction indicated by an arrow. Provided sequentially 
around the photosensitive body 10 are: a blanklamp unit 11 
for erasing extra charges on the surface of the photosensitive 
body 10 in the rotational direction thereof from the incident 
point A to form void or the like when making a copy, a 
developing device 12 for developing an image formed on the 
photosensitive body 10 into a visible image, a transfer 
charger 13 for transferring a toner image on the photosen 
sitive body 10 onto a paper, a cleaning device 14 having a 
cleaning blade 14.a for removing residual toner on the 
surface of the photosensitive body 10, an erasing lamp 15 for 
erasing post-cleaning residual charges on the photosensitive 
body 10, and a main charger 16 for charging the photosen 
sitive body 10 to a predetermined potential. 
A paper carrying roller 17 for carrying a transfer paper P 

to the transfer charger 13 is provided in the upstream side of 
the photosensitive body 10 in a direction in which the 
transfer paper P is carried forward. A fusing device 18 for 
fusing a toner image transferred onto the transfer paper P 
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onto the same is provided in the downstream side of the 
photosensitive body 10 in the direction in which the transfer 
paper P is carried forward. 

Further, a paper cassette 19 containing a set of transfer 
papers P is provided below the photosensitive body 10. A 
transfer paper P is sent to the paper carrying roller 17 as a 
paper feeding roller 20 provided above the paper cassette 19 
rotates. Then, a toner image formed on the surface of the 
photosensitive body 10 by the transfer charger 13 is trans 
ferred onto the transfer paper P and fused thereon by the 
fusing device 18, thereby producing a copy image. 
As shown in FIG. 5, the fusing device 18 includes upper 

and lower heatrollers 21 and 22 for heating the toner image 
on the transfer paper Ptofuse the toner image to the transfer 
paper P. The upper heatroller 21 is an aluminium cylindrical 
drum of about 1 mm thick, and a fusing halogen lamp 
(hereinafter, referred to as a fusing lamp) 23 serving as a 
fusing heat source is provided inside thereof. Athermistor 24 
is provided above the upper heat roller 21 as temperature 
detecting means for detecting the temperature of the upper 
heatroller 21. The heatroller 21 is controlled to maintain a 
temperature within a predetermined range based on the 
detection result of the thermistor 24. 

Thus, the fusing device 18 heat-fuses a toner image onto 
the transfer paper P by melting toner while letting pass the 
transfer paper P carrying the toner image through a section 
between the upper heatroller 21 and lower heat roller 22. 
As shown in FIG. 1, the exposing lamp3 and fusing lamp 

23 of the present copying machine are connected in parallel 
to an AC power source 27 serving as an applied voltage 
supplying source through switches 25 and 26, respectively. 
To be more specific, the exposing lamp 3 is turned on or off 
by the switch 25 while the fusing lamp 23 is turned on or off 
by the switch 26. 
The switches 25 and 26 are bidirectional thyristors (gen 

erally known as TRIAC) or the like. The TRIAC generally 
comes on upon receipt of an exposing lamp light-up signal 
of some hundreds microseconds and stays on after the 
exposing lamp light-up signal is turned off until the wave 
form of a voltage from the AC power source 27 to the 
exposing lamp3 reaches zero volt. For example, a half of the 
AC wave form is 10 msec. in case of 50 Hz, and 8.33 msec. 
in case of 60 Hz, and the exposing lamp 3 stays on only for 
some hundreds microseconds (500 secin general) during the 
above half of the AC waveform. The exposing lamp light-up 
signal, the waveform of the AC power source, and the wave 
form of the exposing lamp's voltage are shown in FIG. 7. 
FIG.7 reveals that only if the exposing lamp light-up signal 
from the switch 25 is turned on for a predetermined time B 
during the half of a voltage wave form of the AC power 
source 27, a voltage is applied to the exposing lamp 3 
continuously until the voltage wave form of the AC voltage 
27 drops to substantially zero even after the exposing lamp 
light-up signal was turned off. 
The AC power source 27 is an external power source 

(plug socket or the like) of the copying machine main body 
having a sufficient capacity to operate the copying machine. 
Note that, however, the AC power source 27 is connected to 
the copying machine by way of a plug socket through a long 
transmission line after a voltage is transformed by a trans 
former, thus, when a current flows through the transmission 
line, the voltage drops by some volts due to the impedance 
of the transmission line. 
The copying machine of the present embodiment includes 

a power supply control device 28 for controlling power 
supplied to the exposing lamp3 and fusing lamp 23 from the 
AC power source 27. The power source supply control 
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8 
device 28 includes a CPU (exposing amount control means 
and fusing temperature control means) 29 serving as main 
control means, a ROM 30 for storing control programs of the 
copying machine, and a RAM31 serving as not only a work 
area when executing a program but also storage means for 
storing phase control data or the like for controlling an 
applied voltage to the exposing lamp 3. 
The CPU 29 is connected to an exposing lamp monitor 

voltage generating circuit (voltage variance detecting 
means) 32, a Zero cross point signal generating circuit 33, a 
fusing temperature detecting circuit 34, an exposing lamp 
driving circuit 35, a fusing lamp driving circuit 36, a 
reference voltage generating circuit 37, and an abnormal 
trigger detecting circuit 38. 
The exposing lamp monitor voltage generating circuit 32 

takes in a voltage from the AC power source 27 near the 
exposing lamp 3 to measure an applied voltage to the same, 
and converts the applied voltage into an adequate one to 
output a resulting signal (analogue voltage) to the CPU 29. 
The zero cross point signal generating circuit 33 detects a 

zero cross point of an AC wave form of the AC power source 
27 to generate an adequate voltage, and outputs a resulting 
signal to the CPU 29. 
The fusing temperature detecting circuit 34 detects the 

temperature of the fusing device 18 by means of the ther 
mistor 24, and outputs an analogue signal based on the 
detected temperature to the CPU 29. 
The exposing lamp driving circuit 35 turns on or off the 

switch 25 serving as a driving switch of the exposing lamp 
3 using an exposing lamp trigger signal (hereinafter, referred 
to as the trigger signal) outputted from the CPU 29. Here, the 
switch 25 comes on when the trigger signalis HIGH to turn 
on the exposing lamp 3, while the switch 25 goes off when 
the trigger signal is LOW to turn off the exposing lamp 3. 
The fusing lamp driving circuit 36 turns on or off the 

switch 26 serving as a driving switch of the fusing lamp 23 
using an ON/OFF signal outputted from the CPU 29 in 
response to an output signal from the fusing temperature 
detecting circuit 34 based on, for example, the detected 
temperature of the upper heatroller 21. 
The reference voltage generating circuit 37 outputs a 

voltage to the CPU 29, which is used as a reference with 
respect to various kinds of output signals from the CPU 29. 
The abnormal trigger detecting circuit 38 detects abnor 

mal trigger signal and outputs a detection signal to the CPU 
29. More precisely, as shown in FIG. 2, the trigger abnormal 
detecting circuit 38 is connected to two terminals of the CPU 
29: an OUT PORT terminal serving as a terminal for the 
exposing lamp light-up signal and a RESET terminal. For 
example, a trigger signal remaining HIGH (0N state) sug 
gests a possible runaway of the CPU 29. Thus, the abnormal 
trigger detecting circuit 38 is activated to output a signal that 
resets the CPU 29 to the RESET terminal of the CPU 29. 
The abnormal trigger detecting circuit 38 comprises, for 

example, comparators 39 and 40, resistors R1 through R7, 
and a condenser C as shown in FIG. 3. 

In other words, in the abnormal trigger detecting circuit 
38, a trigger signalis inputted into a positive terminal of the 
comparator 39, while a voltage divided by the resistors R1 
and R2 is inputted into a negative terminal of the comparator 
39. Accordingly, a HIGH/LOW signal identical with the 
trigger signal is re-generated by the comparator 39. If the 
output from the comparator 39 exhibits HIGH (the exposing 
lamp light-up signal is turned on), the abnormal trigger 
detecting circuit 38 is charged by the resistor R3 and 
condenser C. On the other hand, if the output from the 
comparator 39 exhibits LOW (the exposing lamp light-up 
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signalis turned off), the abnormal trigger detecting circuit 38 
is discharged by the resistor 4 and condenser C. 

Likewise, a voltage divided by the resistors R5 and R6 is 
inputted into a positive terminal of the comparator 40 while 
either the charge or discharge voltage from the resistor R3 
and condenser C. or the resistor R4 and condenser C is 
inputted into a negative terminal of the comparator 40. The 
output of the comparator 40 is reversed when the voltage 
divided by the resistors R5 and R6 becomes lower than the 
charge or discharge voltage from the resistors R3 and 
condenser C, or the resistors R4 and condenser C, and a 
resulting signal is outputted to the RESET terminal of the 
CPU 29 to reset the CPU 29. 
On the other hand, like the abnormal trigger detecting 

circuit 38, the exposing lamp driving circuit 35 is connected 
to the OUT PORT terminal of the CPU 29 as shown in FIG. 
2, and a duty ratio (HIGH/LOW (ON/OFF)) of a trigger 
signal is switched by a processor of the CPU 29 each time 
the state of the exposing lamp 3 is switched. That is to say, 
the exposing lamp 3 is turned on based on the duty ratio. 
Assume that the CPU 29 operates normally, then a trigger 
signal is outputted to the exposing lamp driving circuit 35 to 
turn on the exposing lamp 3 at a duty ratio (HIGH/(HIGH 
LOW)) of, for example, 0.5/8.33=0.06 (6%). 

However, if the CPU 29 does not operate normally, that is 
to say, when the CPU 29 runs away, the trigger signal often 
remains HIGH or LOW because the trigger signal is out 
putted to the exposing lamp driving circuit 35 through the 
OUTPORT terminal of the CPU 29 as previously explained. 
When the trigger signal remains LOW, there will be no 
danger because the exposing lamp 3 is not turned on. 
Whereas when the trigger signal remains HIGH, the expos 
ing lamp 3 stays on, thereby increasing the possibility of 
danger, such as ignition and Smokes. 

However, the abnormal trigger detecting circuit 38 is 
provided in the present embodiment. The abnormal trigger 
detecting circuit 38 detects arunaway or malfunction of the 
CPU 29 using a large ratio between the duties when the 
exposing lamp 3 is turned on normally and when the CPU 
29 has a runaway or malfunction, and resets the CPU 29 in 
case of arunaway or malfunction, thereby enabling the CPU 
29 to operate normally while avoiding possible danger. 
As has been explained, the OUT PORT terminal of the 

CPU 29 is used instead of the PWM terminal in the present 
embodiment. Thus, a sufficiently large S/N ratio (duty ratio, 
herein) between the normal and abnormal states of the CPU 
29 can be set using a large ratio between the duties when the 
exposing lamp 3 is turned on normally and when the CPU 
29 has a runaway or malfunction, that is to say, using a 
software program. As a result, arunaway of the CPU 29 can 
be clearly distinguished from a normal state. Thus, the 
runaway of the CPU 29 can be detected more precisely and 
the CPU 29 can be reset quickly when arunaway is detected, 
thereby making it possible to preventignition, Smokes or the 
like caused by the heat from the exposing lamp 3. 
Of all the power consuming members of the above 

structured copying machine, the exposing lamp 3 and fusing 
lamp 23 consume a relatively large amount of power. Thus, 
the voltage of the AC power source 27 varies in response to 
the ON/OFF switching action of the exposing lamp 3 and 
fusing lamp 23. This is because the voltage drops due to the 
impedance of the transmission line of the AC power source 
27 as previously mentioned. In other words, as shown in 
FIG. 6, the voltage of the AC power source 27 is stabilized 
at a specific value for a period since a copy button of the 
copying machine was turned on until a copying operation 
starts, keeping the fusing lamp (HL) 23 turned off and the 
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exposing lamp (CL) 3 turned on. When the fusing lamp 23 
is switched to ON from OFF state while the exposing lamp 
3 stays on just before the copying operation starts, the 
voltage of the AC voltage 27 drops abruptly and stabilizes 
gradually. Subsequently, when the fusing lamp 23 is 
switched to OFF from ON state while the exposing lamp 3 
stays on after the copying operation starts, the voltage of the 
AC power source 27 rises slightly and stabilizes at a level 
equal to the level just when the copy button of the copying 
machine was turned on. 
The voltage of the AC power source 27 varies in response 

to the ON/OFF switching of the fusing lamp 23 as has been 
explained, and so does a voltage applied to the exposing 
lamp 3. Accordingly, an amount of light of the exposing 
lamp 3 varies as well. To stabilize an amount of light of the 
exposing lamp 3, the power supply from the AC power 
source 27 must be controlled, that is to say, a phase on 
control of the exposing lamp 3 must be carried out, to 
eliminate any adverse effect from variance in voltage of the 
fusing roller 23. 

In the following, the phase on control of the exposing 
lamp 3 of the present embodiment will be explained with 
reference to FIGS. 8through 10. Note that the above control 
represents aflowchart that begins by turning on the exposing 
lamp 3 and ends by completing the feeding of the optical 
System, namely, an exposing process. 
To being with, as shown in FIG. 8, when a power of the 

copying machine is turned on, the CPU 29 is activated to 
start the warm-up (S1) and take necessary procedures to start 
a copying operation and enters a ready state. At the same 
time, the ON/OFF control of the fusing lamp 23 is carried 
out to control the temperature of the fusing device 18 (which 
is omitted in the flowchart). 

Next, the user presses a copy button on a manipulation 
panel (not shown) to turn it on to make a copy (S2). 
Accordingly, the CPU 29 carries out pre-copying proce 
dures, such as paper jam check and display processing (S3), 
and pre-sets a phase on time A for the exposing lamp 3 and 
the light-up signal on time Dfor the exposing lamp 3 to their 
respective predetermined values pre-stored in the RAM 31 
(S4). Next, the CPU 29 waits for a zero signal from the zero 
cross signal generating circuit 33 to start the exposing 
process (S5). Upon input of the zero cross signal, a timer B 
provided to the CPU 29 starts to measure a time since the 
zero cross signal is inputted (S6). 

Next, when the timer Breaches a pre-set value, which is 
expressed as: value B2 value A (S7), an exposing lamp 
light-up signal (TRIAC on signal) is outputted from the 
switch 25 which controls the ON/OFF switching of the 
exposing lamp 3 (S8). As has been explained, the TRIAC 
forming the switch 25 comes on upon receipt of the exposing 
lamp light-up signal of some hundreds microseconds and 
stays on until a voltage wave form reaches the zero volt even 
after the exposing lamp light-up signal is turned off. Thus, 
a timer C provided to the CPU 29 starts to operate after the 
exposing lamp light-up signal is turned on (S9), and when 
the value of the timer C reaches a pre-set value D of the 
exposing lamp light-up signal, which is expressed as value 
C2value D (S10), the exposing lamp light-up signal is 
turned off (Sll). The pre-set value D of the timer C is equal 
to the time during which the TRIAC stays on upon receipt 
of the exposing lamp light-up signal, namely, some hundreds 
microseconds. 
The wave form of the AC power source, zero cross wave 

form, wave form of the exposing lamp light-up signal, and 
wave form of exposing lamp voltage are shown in FIG. 7. 

Then, the timers B and C are reset (S12). 
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Next, the CPU 29 checks whether a predetermined time (a 
time necessary to stabilize the light-up state of the exposing 
lamp 3) has passed or not since the exposing lamp 3 was 
turned on, that is, since the power of the copying machine is 
turned on (S13). When the predetermined time is not judged 
to have passed, the CPU 29 judges it is immediately after the 
exposing lamp 3 is turned on, namely, a period during which 
the light-up state of the exposing lamp 3 is not stabilized. 
Since the exposing lamp 3 must be turned on again for the 
pre-set phase on time A until the light-up state thereof 
stabilizes, the CPU 29 proceeds to S5. This is because a time 
ranging from tens to some hundreds milliseconds is neces 
sary to stabilize the light-up state of the exposing lamp 3. 
On the other hand, when the predetermined time is judged 

to have passed in S13, the CPU 29 proceeds to S14 in FIG. 
9 to start expose scanning by the exposing optical system 2. 
Then, as shown in FIG. 9, the CPU 29 checks whether a 

predetermined time has passed since the fusing lamp 23 is 
switched to ON or OFF state after the exposing process 
started, namely, since the state of the fusing lamp 23 was 
changed (S15). When the predetermined time is not judged 
to have passed, the CPU 29 proceeds to S5. This is because 
it also takes a predetermined time to stabilize the light-up 
state of the fusing lamp 23. 
On the other hand, when the predetermined time is judged 

to have passed in S15, the CPU 29 checks whether the 
temperature of the fusing device 18 is adequate or not, in 
other words, whether it is in a temperature range realizing 
satisfactory fusing (S16). 
When the temperature of the fusing device 18 is judged as 

being adequate, the CPU 29 carries out a highly accurate 
feedback control detailed in S17 through S21. To be more 
specific, the CPU 29 takes in an actual voltage V applied 
to the exposing lamp 3 by means of the exposing lamp 
monitor voltage generating circuit 32 to measure the same 
(S17). 

. Next, the CPU 29 checks whether the voltage V is 
higher than a target voltage value pre-stored in the RAM 31 
(S18). When the voltage V is not higher than the target 
voltage value, the CPU 29 checks whether the voltage V 
is lower than the target voltage value (S19). If the voltage 
V is not lower than the target voltage value either, 
meaning that the voltage V is the target voltage value, the 
CPU 29 proceeds to S26 in FIG. 10. 
When the voltage V is higher than the target voltage 

value in S18, the CPU 29 adds a timex, which is sufficiently 
Small with respect to A, to the value of the phase on time A 
(S20), and proceeds to S26 in FIG. 10. When the voltage 
V is lower than the target voltage value in S19, the CPU 
29 subtracts the time x from the value of the phase on time 
A (S21). In short, when the exposing lamp monitor voltage 
(voltage V) is high, the value of the phase on time A is 
increased to extend the time from the Zero crossing signal to 
the light-up time, so that the voltage V actually applied to 
the exposing lamp 3 is reduced. Whereas when the exposing 
lamp monitor voltage (voltage V) is low, the value of the 
phase on time A is reduced to cut the time from the zero 
crossing signal to the light-up time, so that the voltage V 
actually applied to the exposing lamp 3 is increased. 
When the CPU 29 judges the temperature of the fusing 

device 18 as being inadequate in S16, the CPU 29 judges 
that the control on the temperature of the fusing device 18 
is necessary, namely, the ON/OFF control of the fusing lamp 
23. Then, the CPU 29 judges whether the control on the 
temperature of the fusing device 18 is the control to switch 
the fusing lamp 23 to OFF from ON state (S22). If the CPU 
29 judges that the control on the temperature of the fusing 
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device 18 is not the control to switch the fusing lamp 23 to 
OFF from ON state, the CPU 29 assumes the control on the 
temperature of the fusing device 18 is the control to switch 
the fusing lamp 23 to ON from OFF state, and proceeds to 
S26 in FIG.10. In short, if the fusing lamp 23 were switched 
to ON from OFF state under these conditions, the voltage of 
the exposing lamp 3 would drop abruptly due to a rush 
current (increased by a factor often compared with a normal 
current) flowing into the fusing lamp 23. Accordingly, the 
light amount of the exposing lamp 3 would vary, thereby 
causing inconsistencies in copy density. To eliminate such 
inconsistencies in copy density, the Switching of the fusing 
lamp 23 to ON from OFF state is inhibited while the 
exposing lamp 3 stays on or the exposing system 2 is in the 
exposing process. 
On the other hand, when the CPU 29 judges that the 

control on the temperature of the fusing device 18 is the 
control to switch the fusing lamp 23 to OFF from ON state 
in S22, the CPU 29 skips the above-explained feedback 
control, and instead, controls the exposing lamp 3. To be 
more specific, the CPU 29 reads out phase on time data a 
pre-stored in the RAM31 when switching the ON/OFF state 
of the fusing lamp 23 (when controlling the temperatures of 
the upper heatroller 21 and lower heatroller 22), and uses 
the readout data a as the phase on time A (S23). The phase 
on time data a are programmed in a memory of the RAM 31, 
for example, in the form of a table representing a relation of 
the phase time data a and the exposing lamp voltage when 
the fusing lamp 23 is switched to OFF from ON state. 

Next, the CPU 29 turns off the fusing lamp 23 (S24), and 
proceeds to S26 in FIG. 10. As shown in FIG. 6, the voltage 
of the AC power source 27 increases by some volts at this 
point; however, since the phase on time A of the exposing 
lamp 3 has a constant value set in S23, the exposing lamp 3 
is controlled in a satisfactory manner causing less voltage 
variance. Note that S24 is carried out in a predetermined 
period ranging from tens to some hundreds milliseconds 
during non-stabilized state of the AC power source voltage 
when the ON/OFF state of the fusing lamp 23 is switched (to 
OFF from ON state). Since the AC power source voltage is 
stabilized thereafter, the CPU 29 carries out a highly accu 
rate feedback control by proceeding to S17 through S21. 

Then, as shown in FIG. 10, the CPU 29 checks whether 
the exposing process ends or not (S26). When the CPU 29 
judges that the exposing process has not ended yet, the CPU 
29 proceeds to S5. Otherwise, the CPU 29 controls the 
temperature of the fusing device 18 (S27): the CPU 29 turns 
on the fusing lamp 23 again when the temperature of the 
fusing device 18 is below the predetermined temperature, or 
turns off the fusing lamp 23 when the temperature of the 
fusing device 18 is above the predetermined temperature. 
Then, the CPU 29 carries outpost-copying procedures, such 
as staple processing of the transfer paper P on which a toner 
image has been fused. 

In general, when the fusing lamp 23 is switched to ON 
from OFF state, the voltage of the AC power source 27 drops 
abruptly due to the impedance of the transmission line of the 
AC power source 27 and gradually stabilizes as shown in 
FIG. 6. The voltage of the AC power source 27 at this point 
has decreased by an amount equal to an increase of current 
of the fusing lamp 23. If the CPU 29 carried out the highly 
accurate feedback control (S17 through S21) in a general 
manner at this moment of voltage drop (variance), the CPU 
29 would excessively respond to the voltage variance of the 
AC power source 27 and change the voltage of the exposing 
lamp 23 considerably. Also, when the fusing lamp 23 is 
switched to OFF from ON state, the voltage of the AC power 
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source 27 rises by some volts (the voltage of the AC power 
source 27 at this point is in an unstable period of tens to 
some hundreds milliseconds). If the CPU 29 carried out the 
highly accurate feedback control (S17 through S20) in a 
general manner during this unstable period where the volt 
age rises, like the above case where the fusing lamp 23 is 
switched to ON from OFF state, the CPU 29 would exces 
sively respond to the voltage variance of the AC power 
source 27 and change the voltage of the exposing lamp 23 
considerably. The adverse effect of the state switching of the 
fusing lamp 23 appears in the form of the inconsistencies 
(difference) in density of a resulting copy at a point where 
it was copied at the switching moment, thereby making it 
impossible to produce a desired copy. 

Accordingly, the CPU 29 proceeds to S16 and S22 
through S24 when the CPU 29 carries out the control as 
detailed by the flowcharts in FIGS. 8 through 10, that is, 
when the CPU 29 switches the fusing lamp 23 to OFF from 
ON state (when the CPU 29 controls the fusing lamp 23 to 
enable the fusing device 18 to maintain a predetermined 
temperature), thereby making it possible to produce a sat 
isfactory copy having less inconsistencies in density. 

In other words, the fusing lamp 23 is connected to the AC 
power source 27 in parallel with the exposing lamp 3, and 
the exposing lamp 3 is controlled to stay on for the phase on 
time A representing the phase control data pre-stored in the 
RAM31 while the power source voltage varies in response 
to the switching of the power supply state to the fusing lamp 
23 to OFF from ON. Accordingly, the exposing lamp 3 is not 
affected by the variance in voltage and can expose light in 
a constant amount, thereby making it possible to produce a 
satisfactory image having substantially no inconsistencies in 
density. 
There is an alternative method of controlling the phase of 

the exposing lamp 3 while the ON/OFF state of the fusing 
lamp 23 is controlled. More precisely, as shown in FIG. 11, 
the pre-set phase on time A of the exposing lamp 3 is not 
replaced with the phase on time data a pre-stored in the 
RAM 31 in S23 of FIG. 9, but instead, phase on time 
correcting datab pre-stored in the RAM31 may be added to 
the pre-set phase on time A of the exposing lamp 3. 

According to the above control method, the phase on time 
correcting datab pre-stored in the RAM31 are read out and 
added to the phase on time A, and the result is used as the 
latest phase on time A when the fusing lamp 23 is switched 
to OFF from ON state (when the temperatures of the upper 
heatroller 21 and lower heatroller 22 are controlled). 
The phase on time correcting datab are set by taking into 

account that, when the fusing lamp 23 is switched to OFF 
from ON state, a current decreases by an amountflown to the 
fusing lamp 23 and, in turn, the voltage of the AC power 
source 27 rises (about three to five volts). Thus, the phase on 
time correcting data b are used to adjust the phase on time 
A of a light-up signal of the exposing lamp 3 corresponding 
to an amount of the increased voltage. 
The phase on time correcting datab are programmed in a 

memory of the RAM31 in the form of a table representing 
a relation between the phase time correcting datab and the 
voltage of the exposing lamp when the fusing lamp 23 is 
Switched to OFF from ON State. 
The latest phase on time A of the exposing lamp 3 is 

determined by taking into account an increase of some volts 
in the AC power source 27 when the fusing lamp 23 is 
switched to OFF from ON state. Therefore, when the fusing 
lamp 23 is switched to OFF from ON state, the phase on time 
remains at a constant value A. This makes the variance in 
voltage of the exposing lamp 3 Small, and the irradiation 
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amount of the exposing lamp 3 can be controlled in a 
satisfactory manner. As a result, a satisfactory image with 
less inconsistencies in copy density can be produced and the 
quality of the image can be upgraded. 
Note that the phase time control of the exposing lamp 3 

shown in FIG. 11 is carried out in the same manner as the 
control detailed in FIGS. 8 through 10 except for S23 of 
FIG. 9. 

In the present embodiment, the phase control data includ 
ing the phase on time data and phase on time correcting data 
are stored in the RAM 31; however, the phase control data 
may be pre-stored as a program in the ROM 30. 

In the present embodiment, switching the fusing lamp 23 
to ON from OFF state is inhibited while the exposing lamp 
3 stays on, whereas the fusing lamp 23 is switched to OFF 
from ON by either re-writing the phase on time of the 
exposing lamp 3 or correcting the same using the pre-stored 
data in the RAM 31. In contrast, described in the second 
embodiment below is a control method of correcting the 
phase on time of the exposing lamp 3 when the ON/OFF 
state of the fusing lamp 23 is switched using the phase on 
time, which is corrected based on the voltage of the lit-up 
exposing lamp 3 while the temperature of the fusing device 
18 is in a predetermined range first, and thence stored in the 
RAM. 31. 
Second Embodiment 
Referring to FIGS. 8, 10, 12, and 13, the following 

description will describe another example embodiment of 
the present invention. Since the phase on time of the 
exposing lamp 3 is controlled in the same manner as the first 
embodiment, namely, the procedure detailed in S1-S13 of 
FIG. 8, and S26 and S27 of FIG. 10, and the description 
thereof is omitted herein. In the embodiments below, if the 
phase on time of the exposing lamp 3 is controlled in the 
same manner as shown in FIGS. 8 and 10, the description 
thereof is also omitted. 
The phase on time of the exposing lamp 3 is controlled in 

the following manner in the present embodiment. As shown 
in FIG. 12, after the exposing process starts (S14) and the 
fusing lamp 23 is switched to ON or OFF state, namely, after 
the state of the fusing lamp 23 is changed, the CPU 29 
checks whether a predetermined time has passed or not 
(S15). When the CPU 29 judges that the predetermined time 
has not passed yet, the CPU 29 proceeds to S5 of FIG. 8. 
This is because it also takes some time to stabilize the 
light-up state of the fusing lamp 23. 
When the CPU 29 judges that the predetermined time has 

not passed in S15, the CPU29 checks whetheritis necessary 
to change the state of the fusing lamp 23 of the fusing device 
18 (S16). 
When the CPU 29 judges that it is not necessary to change 

the state of the fusing lamp 23 of the fusing device 18, 
meaning that the temperature of the fusing device 18 is 
adequate, the CPU 29 takes in and measure a voltage V 
actually applied to the exposing lamp 3 by means of the 
exposing lamp monitor voltage generating circuit 32 (S17). 

Next, the CPU 29 checks whether the voltage V is 
higher than a target value pre-stored in the RAM 31 (S18). 
When the voltage V is not higher than the target value, the 
CPU 29 checks whether the voltage V is lower than the 
target value (S19). When the voltage V is not lower than 
the target value either, meaning that the voltage V is the 
target value, the CPU 29 writes the phase on time A at this 
point into the RAM 31 as the phase control data (data a) 
(S29). Then, the CPU 29 proceeds to S26 of FIG. 10. 
When the voltage V is higher than the target voltage 

value in S18, the CPU 29 adds a timex, which is sufficiently 
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small with respect to A of the phase on time A, to the value 
of the phase on time A (S20), and writes the latest phase on 
time Ainto the RAM31 in S29. Then, the CPU 29 proceeds 
to S26 of FIG. 10. When the voltage V is lower than the 
target voltage value in S18, the CPU 29 subtracts the timex 
from the value of the phase on time A (S21), and writes the 
latest phase on time A into the RAM 31 in S29. Then, the 
CPU 29 proceeds to S26 of FIG. 10. In other words, in case 
the exposing lamp monitor voltage (voltage V) is high, a 
time from the Zero cross signal to the light-up time is 
extended by increasing the value of the phase on time A to 
reduce the voltage V actually applied to the exposing lamp 
3. Whereas in case the exposing lamp monitor voltage 
(voltage V) is low, a time from the Zero cross signal to the 
light-up time is reduced by decreasing the value of the phase 
on time Ato increase the voltage V actually applied to the 
exposing lamp 3. 
When the CPU 29 judges the state of the fusing lamp 23 

of the fusing device 18 must be changed in S16 and the 
fusing lamp 23 is switched to OFF from ON or to ON from 
OFF state, the CPU 29 rewrites the phase on time A with the 
phase on time data a which was written into the RAM31 in 
S29 (S30), and turns on or off the fusing lamp 23 (S31). 
Then, the CPU 29 proceeds to S26 of FIG. 10. 

Since the preceding phase on time that has been actually 
used is used as has been explained, the phase of the exposing 
lamp 3 can be controlled in a precise manner. 
The phase on time A written into the RAM 31 immedi 

ately before the control is used as the data a in S30 in the 
present embodiment; however, it may be arranged in the 
following manner. As shown in FIG. 13, the CPU 29 writes 
the phase on time A of a few cycles sequentially into the 
RAM 31 as data ak (k=1, 2, . . . , n). When the ON/OFF 
switching of the fusing lamp 23 turns out necessary in S16', 
the CPU 29 loads the data a1, a2, a3, . . . . an, stored in the 
RAM31 into the self (S33), and carries out the phase control 
of the exposing lamp 3 using the average value of the data 
a1, a2, a3, . . . , an as the phase on time A (S34). 
Subsequently, the CPU 29 turns on or off the fusing lamp 23 
(S35). 
By using the average value of a few cycles as the actual 

phase on time before the switching action in the above 
explained manner, variance in a voltage applied to the 
exposing lamp 3 can be small if the voltage from the AC 
power source 27 varies considerably, 
The third embodiment below will describe another 

method of controlling the phase on time of the exposing 
lamp 3, in which a correction margin, namely, gain, of the 
phase on time of the exposing lamp 3 is made smaller than 
a predetermined value when switching the fusing lamp 23 to 
OFF from ON state while the exposing lamp 3 stays on. 
Third Embodiment 
Referring to FIGS. 10, 14, and 15, the following descrip 

tion will describe a further example embodiment of the 
present invention. 
The control of the phase on time of the exposing lamp 3 

in accordance with the present embodiment is detailed in 
FIG. 14. More precisely, after the exposing process starts 
(S14), the CPU 29 checks whether a predetermined period 
has passed or not since the ON/OFF state of the fusing lamp 
23 was switched, namely, since the state of the fusing lamp 
23 was changed (S15). When the CPU 29 judges the 
predetermined time has not passed yet, the CPU 29 proceeds 
to S37 of FIG. 15. 
When the CPU 29 judges that the predetermined time has 

passed in S15, the CPU 29 checks whether the temperature 
of the fusing device 18 is adequate or not (S16). 
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When the CPU 29 judges the temperature of the fusing 

device 18 is as being adequate, it takes in a voltage V 
actually applied to the exposing lamp 3 to measure the same 
by means of the exposing lamp monitor voltage generating 
circuit 32 (S17). 

Next, the CPU 29 checks whether the voltage V is 
higher than a target voltage value pre-stored in the RAM 31 
(S18). When the V is not higher than the target voltage 
value, the CPU 29 checks whether the V is lower than the 
target voltage value (S19). When the V is not lower than 
the target voltage value either, meaning that the V is the 
target voltage value, the CPU 29 proceeds to S26 of FIG. 10. 
When the voltage V is higher than the target voltage 

value in S18, the CPU 29 adds a timex, which is sufficiently 
small with respect to A of the phase on time A, to the value 
of the phase on time A (S20) and writes the latest phase on 
time Ainto the RAM31 in S29. Then, the CPU 29 proceeds 
to S26 of FIG. 10. When the voltage V is lower than the 
target voltage value in S19, the CPU 29 subtracts the timex 
from the value of the phase on time A (S21), and proceeds 
to S26 of FIG. 10. In other words, in case the exposing lamp 
monitor voltage (voltage V) is high, a time from the Zero 
cross signal to the light-up time is extended by increasing the 
value of the phase on time A to reduce the voltage V 
actually applied to the exposing lamp 3. Whereas in case the 
exposing lamp monitor voltage (voltage V) is low, a time 
from the zero cross signal to the light-up time is reduced by 
decreasing the value of the phase on time A to increase the 
voltage V actually applied to the exposing lamp 3. 
When the CPU 29 judges that the temperature of the 

fusing device 18 is not adequate in S16, the CPU 29 judges 
that the temperature of the fusing device 18, namely, the 
ON/OFF control of the fusing lamp 23, is necessary, and 
proceeds to S36 of FIG. 15. 
The CPU 29 checks whether the temperature control of 

the fusing device 18 in S36 is a control to switch the fusing 
lamp 23 to OFF from ON state. When the CPU 29 judges the 
otherwise, the CPU 29 assumes that the temperature control 
of the fusing device 18 is a control to switch the fusing lamp 
23 to ON from OFF state, and inhibits the switching control 
of the fusing lamp 23. Then, the CPU 29 proceeds to S26 of 
FIG. 10. 
When the CPU 29 judges that the temperature control of 

the fusing device 18 in S36 is a control to switch the fusing 
lamp 23 to OFF from ON state, the CPU 29 measures the 
voltage V of the exposing lamp 3 by means of the 
exposing lamp monitor voltage generating circuit 32 (S37). 
Then, the CPU 29 judges whether the voltage V is higher 
than a target voltage value pre-stored in the RAM31 (S38). 
When the voltage V is not higher than the target voltage 
value, the CPU 29 checks whether the voltage V is lower 
than the target voltage value (S39). When the CPU 29 judges 
that the voltage Vc is not lower than the target voltage 
value either, meaning that the voltage V is the target 
voltage value, the CPU 29 switches the fusing lamp 23 to 
OFF from ON state (S40), and proceeds to S26 of FIG. 10. 
When the voltage V is higher than the target voltage 

value in S38, the CPU 29 adds again smaller than a normal 
phase correcting value (predetermined value) x (feedback 
amount) for one routine, namely, a phase correcting value/y 
which is 4 of the normal phase correcting value x (4 or /10 
of the normal value), to the value of the phase on time A 
(S41). Then, the CPU 29 switches the fusing lamp 23 to OFF 
from ON state (S40), and proceeds to S26 of FIG. 10. The 
reference for computing the above phase correcting value is 
used as the feedback amount for one routine in the present 
embodiment; however, it may be a phase feedback amount 
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computed using a difference between the monitor voltage 
and the target voltage of the exposing lamp 3. 
When the voltage V is lower than the target voltage 

value in S39, the CPU 29 subtracts a gain smaller than a 
normal phase correcting value (predetermined value) X 
(feedback amount) for one routine, namely, a phase correct 
ing value 7, which is % of the normal phase correcting value 
x (4 or Ao of the normal value), from the value of the phase 
on time A (S42). Then, the CPU 29 switches the fusing lamp 
23 to OFF from ON state (S40), and proceeds to S26 of FIG. 
10. In other words, in case the exposing lamp monitor 
voltage (voltage V) is high, a time from the Zero cross 
signal to the light-up time is extended by increasing the 
value of the phase on time A to reduce a voltage actually 
applied to the exposing lamp 3. Whereas in case the expos 
ing lamp monitor voltage (voltage V) is low, a time from 
the zero cross signal to the light-up time is reduced by 
decreasing the value of the phase on time A to increase a 
voltage actually applied to the exposing lamp 3. 
By making the gain in the feedback control small when 

the fusing lamp 23 is switched to OFF from ON state as has 
been explained, in other words, by reducing the amount of 
variance in phase in response to the variance of the voltage 
V of the exposing lamp 3 detected by the exposing lamp 
monitor voltage generating circuit 32, an excessive response 
to the voltage variance of the exposing lamp 3 can be 
prevented, thereby making it possible to supply a voltage to 
the exposing lamp 3 in a stable manner. 

Thus, a constant voltage can be applied to the exposing 
lamp 3, and therefore, a satisfactory image can be produced 
without causing any inconsistency in copy density at a point 
where a copy was made at the moment of switching the 
ON/OFF state of the fusing lamp 23. 
The CPU 29 carries out the above control in a predeter 

mined period, namely, tens to some hundreds milliseconds 
while the voltage of the AC power source 27 is not stabilized 
when the ON/OFF state of the fusing lamp 23 is switched (to 
OFF from ON). Subsequently, the CPU 29 carries out the 
highly accurate feedback control detailed in S17 through 20. 
If the temperature of the fusing device 18 is low when the 
exposing process ends, the CPU 29 controls the temperature 
of the fusing device 18 by, for example, turning on the fusing 
lamp 23. 
The phase of the exposing lamp 3 is controlled after the 

copying process is started in the first through third embodi 
ments. On the contrary, the phase of the exposing lamp 3 is 
carried out immediately after the copying machine is turned 
on or during the warm-up in the fourth embodiment below. 
Fourth Embodiment 
Referring to FIG. 16, the following description will 

describe still another example embodiment of the present 
invention. 
As shown in FIG. 16, the control on the phase on time of 

the exposing lamp 3 of the present embodiment starts when 
the copying machine is turned on and the CPU 29 is 
activated to carry out pre-copying procedures such as paper 
jam check or display processing (S51). Subsequently, the 
CPU 29 turns on the fusing lamp 23 (S52), and pre-sets the 
phase data a1 to the phase on time A to determined a phase 
value of the exposing lamp 3 (S53). 

Then, the CPU 29 keeps the exposing lamp 3 turned onfor 
a period from the Zero cross signal to the phase data a1 
(S54), and measures the exposing lamp voltage, referred to 
as a value V1 hereinafter, by means of the exposing lamp 
monitor voltage generating circuit 32 when the exposing 
lamp monitor voltage is stabilized (S55). Then, the CPU 29 
turns off the fusing lamp 23 while keeping the exposing 
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lamp 3 turned on (S.56), and judges that the voltage of the 
AC power source 27 is stabilized when a predetermined 
period has passed since the fusing lamp 23 was turned off 
(S57). Then, the CPU 29 again measures an exposing lamp 
voltage value, which is referred to as a value V2 hereinafter 
(SS8). Note that, however, the voltage of the AC power 
source 27 rises by some volts for a short period after the 
fusing lamp 23 is turned off, and no voltage is measured 
during this period. 
At this point, V2 is always higher than V1. In other words, 

although the voltage of the AC power source 27 is high, the 
phase on time to keep the exposing lamp 3 turned on remains 
intact, and therefore, the voltage V2 becomes higher than V1 
in the exposing lamp 3. Thus, to make V1=V2, the CPU 29 
checks whether V12V2 (S59). When V1<V2, the CPU 29 
adds a correcting value x to the phase on time A of the 
exposing lamp 3 to reduce the voltage of the exposing lamp 
3 (S60). Then, the CPU 29 stores the corrected phase on time 
Ainto a memory of the RAM31 as A1 (S61), and proceeds 
to S58 again to measure the voltage value V2 of the 
exposing lamp 3 (herein, the exposing lamp 3 is turned as 
follows: a phase on signal is turned off immediately after the 
exposing lamp 3 is turned on upon receipt of the phase on 
Signal). 
When Vi=V2 in S59, the CPU 29 computes a balance 

between the data A and data A1, which is referred to as data 
b (S62), and stores the same into the memory of the RAM 
31 (S63). The data b can also be used as the exposing lamp 
phase correcting value of the first embodiment. Then, the 
CPU 29 turns off the exposing lamp 3 (S64), and enters a 
ready state following the normal warm-up (S65). 
Subsequently, a copying process is carried out in a normal 
ac. 

After the ready state, a phase value of the exposing lamp 
3 is determined based on the flowchart shown in FIG. 11 of 
the first embodiment. 
As has been explained, since the process for determining 

the phase of the exposing lamp is carried out immediately 
after the copying machine main body is turned on or during 
the warm-up in the present embodiment, the CUP 29 does 
not have to carry out the phase control while a copy is being 
made. Thus, the CPU 29, the busiest instrument during the 
copying process, can reduce the jobs, thereby making it 
possible to employ a low-speed CPU. As a result, a less 
expensive electrophotographic device, such as a copying 
machine, using an inexpensive low-speed CPU becomes 
available. 
As previously mentioned, in the phase control of the 

exposing lamp 3 in the first through fourth embodiments, 
switching the fusing lamp 23 to OFF from ON state and vice 
versa is inhibited or controlled while the exposing lamp 3 
stays on. If the ON or OFF state of the fusing lamp 23 is 
maintained while the exposing lamp 3 stays on and the 
temperature of the fusing device 18 becomes out of a 
temperature range realizing satisfactory fusing, the tempera 
ture of the fusing device 18 is restored after the exposing 
process. 
The fifth through seventh embodiments will describe a 

copying machine, in which the temperature of the fusing 
lamp 23 is also controlled to keep the temperature of the 
fusing device 18 in a temperature range realizing satisfac 
tory fusing while the exposing lamp 3 stays on. 
Fifth Embodiment 
Referring to FIGS. 5, 17, and 18, the following descrip 

tion will describe still another example embodiment of the 
present invention. 
As has been explained in the first embodiment, the fusing 

device 18 in accordance with the present embodiment 
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includes the upper heatroller 21 made of a thin cylindrical 
aluminum tube of about 1 mm thickhaving a relatively small 
heat capacity. Thus, the temperature of the fusing device 18 
varies in a considerable range if the fusing lamp 23 is kept 
turned on or off to control the phase of the exposing lamp 3. 
More precisely, if the fusing lamp 23 remains in the ON 
state, the temperature of the upper heat roller 21 becomes 
too high, while if the fusing lamp 23 remains in the OFF 
state, the temperature of the upper heat roller 22 becomes 
too low. If the temperature of the fusing device 18 becomes 
too high or low, it may become out of the temperature range 
realizing satisfactory fusing. Therefore, if the fusing process 
is carried out under these conditions, there readily occurs 
defective fusing. The defective fusing caused when the 
temperature is too high is referred to as the high temperature 
offset, while the defective fusing caused when the tempera 
ture is too low is referred to as the low temperature offset. 

In case of a copying machine, a temperature control range 
(control temperature range) for the fusing device 18 is 
determined within a temperature range realizing satisfactory 
fusing. For example, when the upper and lower limits of the 
temperature range realizing satisfactory fusing are 160° C. 
and 140° C., respectively, the temperature of the fusing 
device 18 is controlled in the control temperature range 
between 148° C. and 152° C. When the temperature range 
realizing satisfactory fusing is between 140° C. and 160° C. 
and the fusing lamp 23 has an output of about 600 W, the 
surface temperature of the upper heatroller 21 rises from 20° 
C. to 150° C. in about twenty seconds. 
As has been explained in each embodiment above, the 

voltage of the AC power source 27 drops abruptly intens to 
some hundreds milliseconds due to a rush current when the 
fusing lamp 23 (halogen lamp) inside of the fusing roller 18 
is switched to ON from OFF state. Such an abrupt voltage 
drop makes the phase control of the exposing lamp 3 
unreliable. This is the reason why the switching of the fusing 
lamp 23 to ON from OFF state is prohibited while the 
exposing lamp 3 stays on (optically scans) in the above 
embodiments. 
As previously mentioned, the fusing device 18 of the 

copying machine includes the thin upper heat roller 21 
(about 1mm thick) having a small heat capacity. Thus, when 
a transfer paper P is passed through the fusing device 18 to 
fuse a toner image onto the transfer paper P while the fusing 
lamp 23 is turned off, the temperature of the upper heatroller 
21 drops in a relatively short time below the temperature 
range realizing satisfactory fusing (denoted by a capital 
letter X in FIG. 17). This is because the heat of the upper 
heat roller 21 is removed by the transfer paper P. For 
example, the temperature of the upper heatroller 21 drops 
by 16° C. when the transfer paper P is an A-4 size. If the 
fusing process is carried out under these conditions, there 
occurs the low temperature offset, in particular, at the bottom 
end of the transfer paper P. In the above case, for example, 
assume that the temperature of the upper heat roller 21 
before the transfer paper P passes through a section between 
the upper heatroller 21 and lower heatroller 22 is 152°C., 
the temperature of the upper heatroller 21 drops to 136° C. 
Since 136° C. is below the lower limit of the temperature 
range realizing satisfactory fusing, there occurs the low 
temperature offset and hence defective fusing. 

Although such temperature drop caused by the transfer 
paper P can be curbed by using a thicker upper heatroller 21 
having a larger heat capacity, the warm-up takes longer in 
tn. 

Thus, the control of the fusing temperature of the above 
fusing device 18 including the thickupper heatroller 21 will 
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be explained in the present embodiment with reference to 
the flowchart of FIG. 18. 
To begin with, the CPU 29 is activated when the copying 

machine is turned on, and the CPU 29 carries out pre 
copying procedures, such as paper jam check or display 
processing (S71). Then, the CPU 29 turns on the fusing lamp 
23 and controls the temperature thereof for warming up the 
fusing device 18 (S72), and enters the ready state. 

Next, when a copy button is pressed (S73), the CPU 29 
enters a copy sequence, and the CPU 29 loads the upper limit 
of the fusing control temperature pre-programmed in the 
ROM 30 into the self (S74). Note that, the upper limit 
referred herein is not the upper limit of the control tempera 
ture range, but the upper limit of the temperature range 
realizing satisfactory fusing. Subsequently, the CPU 29 turns 
on the fusing lamp 23 (S75). Here, since the upper limit of 
the fusing control temperature is higher than that of the 
normal control temperature range, there occurs no problem 
in fusing if the fusing lamp 23 is forcibly turned on. 

Next, the CPU 29 measures the temperature of the fusing 
device 18 (S76), and further checks whether it has reached 
the upper limit of the fusing control temperature (S77). 
When the CPU 29 judges that the temperature of the fusing 
roller 18 has reached the upper limit of the fusing control 
temperature, the CPU 29 turns off the fusing lamp 23 (S78), 
turns on the exposing lamp 3 (S79), feeds the exposing 
optical system (hereinafter, referred to as the optical system) 
2 (S80), and starts the copying operation. When the feeding 
of the optical system 2 ends (S81), the CPU 29 turns off the 
exposing lamp 3 (S82) and starts to return the optical system 
2 to its original position (S83). When the optical system 2 
has returned to its original position (S84), the CPU 29 
checks whether the copying operation ends or not (S85). 
When the copying operation has not ended yet, in other 
words, the second copy and thereafter are being made in the 
multi-copy mode, the CPU 29 proceeds to S76 to return to 
the start of the same flow, and raises the temperature of the 
fusing device 18 up to the upper limit of the temperature 
range realizing satisfactory fusing. Then, the CPU 29 turns 
off the fusing lamp 23 to start the copying operation again. 
When the copying operation has ended in S85 and the 
temperature of the fusing device 18 has not been restored 
yet, the CPU 29 restores the temperature of the fusing device 
18 in the post-processing period. Note that the copying 
machine is programmed in such a manner that a post-fused 
transfer paper Phas been released from the copying machine 
by the time the optical system returns to its original position. 
As has been explained, the temperature of the fusing 

device 18 is controlled to remain in the control temperature 
range shown in FIG. 17 while a copy is being made in the 
present embodiment. When the copy cycle is started, the 
CPU 29 turns on the fusing lamp 23 to increase the tem 
perature of the upper heatroller 21 around the upper limit of 
the temperature range realizing satisfactory fusing above the 
upper limit of the control temperature range (denoted by a 
capital letter Yin the drawing). Before the CPU 29 turns on 
the exposing lamp 3, namely, before the exposing process, 
the CPU 29 turns off the fusing lamp 23, turns on the 
exposing lamp 3, and feeds the optical system 2. For 
example, in case that the copy button is turned on when the 
CPU 29 controls the temperature of the upper heatroller 21 
in a range between 148° C. and 152° C., the CPU 29 
increases the temperature of the upper heatroller 21 to 160° 
C., which is the upper limit of the temperature range 
realizing satisfactory fusing, and turns off the fusing lamp 
23. The temperature of the upper heatroller 21 drops by 16 
C. after the toner image is fused onto the transfer paper P of 
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A-4 size. Thus, the temperature of the post-fusing upper heat 
roller 21 drops to 144° C., which is in the temperature range 
realizing satisfactory fusing since its lower limit is 140° C. 
as previously mentioned. Note that, however, the upper limit 
of the temperature range realizing satisfactory fusing varies 
depending on the materials, namely performance, of the 
toner and upper heatroller 21. 
As has been explained, since the fusing lamp 23 is kept 

turned off while the exposing lamp 3 stays on (optically 
scans), the temperature of the upper heat roller 21 drops. 
However, the temperature of the upperheatroller 21 remains 
in the temperature range realizing satisfactory fusing shown 
in FIG. 17 after as the transfer paper P has passed through 
the fusing device 18 and a copy is made. Thus, a satisfactory 
copying can be produced without causing the low tempera 
ture offset or the like under these conditions. That is to say, 
the CPU 29 does not have to raise the temperature of the 
fusing lamp 23 after the exposing process in most of the 
cases, thereby making it possible to accelerate the copying 
operation. 

Since the temperature of the fusing lamp 23 remains in the 
temperature range realizing satisfactory fusing when the 
temperature of the fusing lamp 23 is not controlled while the 
exposing lamp 3 stays on, the exposing lamp 3 is hardly 
affected by the variance in voltage. 

Accordingly, it becomes possible to curb the inconsisten 
cies in copy density caused when the voltage of the power 
source varies by switching the power supply to OFF from 
ON state while a copy is being made. Moreover, an image 
can be fused in a satisfactory manner, and a resulting image 
is satisfactory as well. 
The CPU 29 may turn on the exposing lamp 3 in S79 

without turning off the fusing lamp 23 in S78. Subsequently, 
like the first through fourth embodiments, the exposing lamp 
3 can be controlled using the phase on time data a or phase 
on time correcting datab stored in the RAM 31 when the 
power supply to the fusing lamp 23 is switched to OFF from 
ON state while the exposing lamp 3 stays on. 

In the fifth embodiment, the temperature of the fusing 
device 18 is controlled in the predetermined control tem 
perature range; however, the control temperature range can 
be expanded by bringing the upper limit thereof to around 
the upper limit of the temperature range realizing satisfac 
tory fusing. The sixth embodiment below will describe a 
case where the temperature control range of the fusing 
device 18 is expanded. 
Sixth Embodiment 
Referring to FIGS. 5, 19, and 20, the following descrip 

tion will describe still another example embodiment of the 
present invention. 
The control on the temperature of the fusing lamp 23 in 

the electrophotographic apparatus in accordance with the 
present embodiment will be explained with reference to the 
flowchart in F.G. 19. 
To begin with, the CPU 29 is activated when the power is 

turned on, and carries out pre-copying procedures, such as 
paper jam check and display processing (S91). Then, the 
CPU 29 turns on the fusing lamp 23 to warm up the fusing 
device 18 and starts the temperature control within the 
control temperature range W. C. (S92), and enters ready 
state. As shown in FIG. 20, the temperature of the fusing 
device 18 at this point is kept within the control temperature 
range W. C. until the copying operation starts. 

Next, when the copy button is pressed (S93), the CPU 29 
enters the copy sequence. The CPU 29 adds the correcting 
value w, which is within the control temperature range 
pre-programmed in the ROM 30, to the above control 
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temperature range W. and uses the resulting W+w C. as the 
control temperature range of the fusing device 18 (S94). 
Note that the correcting value w is set to a value such that 
keeps the W+w below the upper limit of the temperature 
range realizing satisfactory fusing during the ready state. For 
example, assume that the upper limit of a normal control 
range is 180° C and the upper limit that does not cause the 
high temperature off set is 200° C., then 180(W)+19(w)= 
199(°C). Thus, 199° C. is used as the upper limit of the 
control temperature range when the temperature of the 
fusing device 18 is controlled. 

Next, the CPU 29 measures the temperature of the fusing 
device 18 (S95), and checks whether the measured tempera 
ture has reached the upper limit or not (S96). When the 
measured temperature has not reached the upper limit, the 
CPU 29 forcibly sends a light-up signal to the fusing lamp 
23 to turn on the same (S97). Otherwise, the CPU 29 turns 
off the fusing lamp 23 (S98), turns on the exposing lamp 3 
(S99), and feeds the exposing optical system (hereinafter, 
referred to as the optical system) 2 (S100) to start the 
copying operation. When the feeding of the optical system 
2 ends (S101), the CPU 29 turns off the exposing lamp 3 
(S102), and starts to return the optical system 2 to its original 
position (S103). When the optical system 2 has returned to 
its original position (S104), the CPU 29 checks whether the 
copying operation has ended or not (S105). When the 
copying operation has not ended yet, in other words, the 
second copy and thereafter are being made in the multi-copy 
mode, the CPU 29 proceeds to S95 to return to the start of 
the same flow, and raises the temperature of the fusing 
device 18 up to the upper limit of the temperature range 
realizing satisfactory fusing. Subsequently, the CPU 29 turns 
off the fusing lamp 23 and starts the copying operation 
again. When the copying operation has ended in S105 and 
the temperature of the fusing device 18 has not been restored 
yet, the CPU 29 restores the temperature of the fusing device 
18 in the post-processing period. Note that the copying 
machine is programmed in such a manner that the transfer 
paper P onto which the toner image was fused has been 
released from the copying machine by the time the optical 
system 2 returns to its original position. 
As shown in FIG. 20, the temperature of the fusing device 

18 is controlled within the control temperature range W. 
during the ready state, and after the copying operation starts, 
within a range expanded to around the upper limit of the 
temperature range realizing satisfactory fusing, namely, the 
temperature control range W+w. 
The temperature of the fusing lamp 23 can be raised to the 

upper limit of the control temperature range by expanding 
the temperature control range of the fusing device 18 to raise 
the upper limit higher after the copying operation starts. The 
fusing lamp 23 is turned off when the exposing lamp 3 starts 
the exposing process, that is to say, when the exposing lamp 
3 is turned on (starts the optical scanning). The temperature 
of the upper heat controller 21 drops when the fusing lamp 
23 is turned off. However, since the temperature of the 
fusing lamp 23 is raised to around the upper limit of the 
control temperature range before the temperature drops, the 
temperature of the upper heatroller 21 does not drop below 
the lower limit of the temperature range realizing satisfac 
tory fusing even after the transfer paper Phas passed through 
the fusing device 18 and the copying operation has ended. In 
other words, since the temperature of the upper heatroller 21 
remains in the temperature range realizing satisfactory fus 
ing shown in FIG. 20, a satisfactory copy can be produced 
without causing the low temperature offset. 

Since the temperature of the fusing lamp 23 remains in the 
temperature range realizing satisfactory fusing even if the 
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temperature of the fusing lamp 23 is not controlled while the 
exposing lamp 3 stays on, the exposing lamp 3 is hardly 
affected by the variance in voltage. 

Accordingly, it becomes possible to curb the inconsisten 
cies in copy density caused when the voltage of the power 
source varies by switching the power supply to the fusing 
lamp 23 to OFF from ON state while a copy is being made. 
Moreover, an image can be fused in a satisfactory manner, 
and a resulting image is satisfactory as well. 

In the present embodiment, the low temperature offset 
caused when the temperature of the upper heat roller 21 
drops can be prevented by increasing the upper limit of the 
control temperature range to around the upper limit of the 
temperature range realizing satisfactory fusing by adding the 
correcting value w within the control temperature range 
programmed in the ROM 30 since the copying operation 
started. However, the same can be done by raising the 
temperature of the fusing device 18 by turning on the fusing 
lamp 23 forcibly for a predetermined period after the copy 
ing operation starts, which will be explained in the seventh 
embodiment below. 
Seventh Embodiment 
Referring to FIGS. 21 through 23, the following descrip 

tion will describe still another example embodiment of the 
present invention. 
The control on the temperature of the fusing lamp 23 in 

the electrophotographic apparatus in accordance with the 
present embodiment will be explained with reference to the 
flowcharts in FIGS. 21 and 22. 
To being with, the CPU 29 is activated when the power is 

turned on and the CPU 29 carries out the pre-copy 
procedures, such as paper jam check and display processing 
(S111). Then, the CPU 29 turns on the fusing lamp 23 for 
warming up the fusing device 18 and starts the temperature 
control thereof (S112), and enters the ready state. As shown 
in FIG. 20, the temperature of the fusing device 18 is 
controlled in the above-mentioned predetermined control 
temperature range until the copying operation starts. 

Next, when the copy button is pressed (S113), the CPU 29 
enters the copy sequence. Subsequently, the CPU 29 pre-sets 
an on time value E of the fusing lamp 23 (S.114), and starts 
a timerF provided to the CPU 29 as temperature raising time 
measuring means (S115). The pre-set value referred herein 
is a time required for the temperature of the upper heatroller 
21 to rise from the control temperature range up to the upper 
limit of the temperature range realizing satisfactory fusing, 
and pre-programmed in the ROM 30 (temperature raising 
time storage means). 

Next, the CPU 29 checks whether the value of the timer 
F has reached the pre-set value E (S116). When the value of 
the timerF has reached the pre-set value E, the CPU 29 turns 
off the fusing lamp 23 (S117) and resets the timer F (S118). 

Next, the CPU 29 turns on the exposing lamp 3 (S119), 
feeds the optical system 2 (S120), and starts the copying 
operation. When the feeding of the optical system 2 ends 
(S121), the CPU 29 turns of the exposing lamp 3(S122) and 
starts to return the optical system 2 to its original position 
(S123). When the optical system 2 has returned to its 
original position (S124), the CPU 29 checks whether the 
copying operation has ended or not (S125). When the 
copying operation has ended and the temperature of the 
fusing device 18 has not been restored yet, the CPU 29 
controls the temperature of the fusing device 18 in the 
post-copying procedures to restore the temperature thereof. 
When the copying operation has not ended in S125, namely, 
when the second copy and thereafter are being made in the 
multi-copy mode, the CPU 29 proceeds to S126 of the 
flowchart in FIG. 22. 

10 

15 

20 

25 

30 

35 

45 

50 

55 

65 

24 
AS shown in FIG. 22, the CPU 29 checks whether the 

temperature of the fusing device 18 has reached the control 
temperature or not (S126). When the temperature of the 
fusing device 18 has not reached the control temperature, the 
CPU 29 turns on the fusing lamp 23 again (S127) to raise the 
temperature of the fusing device 18. When the temperature 
of the fusing device 18 has reached the control temperature, 
the CPU 29 turns off the fusing lamp 23 (S128), and returns 
to S114 to start the copying operation again through the same 
flow. 
The copying machine is programmed in such a manner 

that the post-fused transfer paper Phas been released by the 
time the optical system 2 returns to its original position. 
As shown in FIG. 23, the temperature of the fusing device 

18 of the present embodiment is controlled in a predeter 
mined control temperature range during the ready state, and 
after the copying operation starts, the temperature of the 
fusing device 18 is raised to around the upper limit of the 
temperature range realizing the satisfactory fusing by forc 
ibly turning on the fusing lamp 23 for a predetermined 
period first, and thence turning off the fusing lamp 23 to turn 
on the exposing lamp 3. 
As has been explained, the temperature of the fusing 

device 18 is raised to around the upper limit of the tem 
perature range realizing satisfactory fusing by turning on the 
fusing lamp 23 forcibly after the copying operation starts 
and the fusing lamp 23 is turned off afterwards. Although the 
temperature of the upper heatroller 21 decreases while the 
exposing lamp 3 stays on (optically scans) by turning off the 
fusing lamp 23, the temperature of the upper heatroller 21 
does not drop below the lower limit of the temperature range 
realizing satisfactory fusing even after the post-fusing trans 
fer paper P passes through the fusing device 18 and a copy 
is made. In other words, since the temperature of the upper 
heat roller 21 remains in the temperature range realizing 
satisfactory fusing shown in FIG. 23, a satisfactory copy can 
be produced without causing the low temperature offset or 
the like. 

Since the temperature of the fusing lamp 23 remains in the 
temperature range realizing satisfactory fusing even if the 
temperature thereof is not controlled while the exposing 
lamp 3 stays on, the exposing lamp 3 is hardly affected by 
the variance in voltage. 

Accordingly, it becomes possible to curb inconsistencies 
in copy density caused when the voltage of the exposing 
lamp 3 varies by switching the power supply state to the 
fusing lamp 23 to OFF from ON while a copy is being made. 
Moreover, an image can be fused in a satisfactory manner, 
and a resulting image is satisfactory as well. 
The predetermined period during which the fusing lamp 

23 is forcibly kept turned on is, for example, about 1.5 to 2 
seconds if the upper heat roller 21 is 1 mm thick, which 
raises the temperature of the fusing roller by about 10° C. 
The temperature range realizing satisfactory fusing is 
between 140° C. and 170° C. in this case. Note that, 
however, the upper limit of the temperature range realizing 
satisfactory fusing varies depending on the materials, 
namely performance, of the toner and upper heatroller 21. 
The exposing lamp 3 made of a halogen lamp is used as 

the exposing light source in each embodiment above. 
However, the exposing lamp 3 is not limited to the halogen 
lamp and may be a fluorescent light or the like. Likewise, 
although the fusing lamp 23 made of the fusing halogen 
lamp is used as the fusing heat source, the fusing lamp 23 is 
not limited to the fusing halogen lamp, and exoergic resis 
tors provided in a self-exoergic fusing roller are also avail 
able. 
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The invention being thus described, it will be obvious that 
the same may be varied in many ways. Such variations are 
not to be regarded as a departure from the spirit and scope 
of the invention, and all such modification as would be 
obvious to one skilled in the art are intended to be included 
within the scope of the following claims. 
What is claimed is: 
1. An electrophotographic apparatus comprising: 
an exposing light source for irradiating a light beam onto 

a document upon receipt of power supply; 
a fusing heat source for fusing a non-fused image on a 

sheet onto said sheet upon receipt of power supply; 
a power source for supplying power to said exposing light 

Source and said fusing heat source, said exposing light 
source and said fusing heat source being connected to 
said power source in parallel; 

voltage variance detecting means for detecting variance in 
voltage of said exposing light source; 

exposing amount control means for controlling a phase of 
a voltage supplied to said exposing light source based 
on a feedback result of the variance in voltage detected 
by said voltage variance detecting means to adjust an 
amount of light of said exposing light source to a 
predetermined value; 

temperature detecting means for detecting a temperature 
of said fusing heat source; 

fusing temperature control means for stabilizing a tem 
perature of said fusing heat source at a predetermined 
value by switching an ON state and an OFF state based 
on a detection result of said temperature detecting 
means, power being supplied to said fusing heat source 
from said power source in the ON state while no power 
being supplied in the OFF state; and 

phase control data storage means for storing phase control 
data of said exposing light source, wherein, 

when said fusing temperature control means switches the 
power supply to said fusing heat source to OFF from 
ON state while said exposing light source stays on, said 
exposing amount control means suspends said phase 
control based on the feedback and carries out a phase 
control based on the phase control data stored in said 
phase control data storage means within a predeter 
mined period before and after the switching. 

2. The electrophotographic apparatus as defined in claim 
1, wherein said fusing temperature control means inhibits a 
switching to ON from OFF state of power supply to said 
fusing heat source while said exposing light source stays on. 

3. The electrophotographic apparatus as defined in claim 
1, wherein said phase control data are stored in said phase 
control data storage means as a relation between phase time 
data and a voltage of said exposing light source when said 
fusing heat source is switched to OFF from ON state. 

4. The electrophotographic apparatus as defined in claim 
1, wherein said phase control data are stored in said phase 
control data storage means as a relation between phase 
correcting time data and a voltage of said exposing light 
source when said fusing heat source is switched to OFF from 
ON state. 

5. The electrophotographic apparatus as defined in claim 
1, wherein said phase control data storage means stores, as 
the phase control data, data generated based on data related 
to variance in voltage of said exposing light source detected 
before the power supply state to said fusing heat source is 
switched. 

6. The electrophotographic apparatus as defined in claim 
5, wherein said phase control data storage means stores, as 
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phase control data, an average value of a plurality pieces of 
the data related to the variance in voltage of said exposing 
light source detected before the power supply state to said 
fusing heat source is switched. 

7. The electrophotographic apparatus as defined in claim 
1, wherein: 

said voltage variance detecting means detects data related 
to variance in voltage of said exposing light source 
since a power is turned on until a warm-up ends; and 

said phase control data storage means stores, as the phase 
control data, data generated based on data related to 
variance in voltage detected since the power is turned 
on until the warm-up ends. 

8. The electrophotographic apparatus as defined in claim 
7. wherein the data related to the variance in voltage include 
a voltage V1 of said exposing light source when said 
exposing light source and said fusing heat source are turned 
on and a voltage V2 of said exposing light source when said 
exposing light Source is turned on and said fusing heat 
source is turned off, the phase control data being phase data 
for making said V1 equal to said V2. 

9. The electrophotographic apparatus as defined in claim 
8, wherein the phase control data are stored as a relation 
between a voltage of said exposing light source and phase 
correcting time data. 

10. The electrophotographic apparatus as defined in claim 
1 further comprising fusing temperature range storage 
means for storing a temperature range realizing satisfactory 
fusing of said fusing heat source, wherein 

said fusing temperature control means controls power 
supply from said power source in such a manner that, 
when said exposing light source is in the OFF state and 
said fusing heat source is in a pre-fusing state, a 
temperature of said fusing heat source rises to around 
an upper limit of the temperature range realizing sat 
isfactory fusing stored in said fusing temperature range 
storage means. 

11. An electrophotographic apparatus comprising: 
an exposing light source for irradiating a light beam onto 

a document upon receipt of power supply; 
a fusing heat source for fusing a non-fused image on a 

sheet onto said sheet upon receipt of power source; 
a power source for supplying power to said exposing light 

Source and said fusing heat source, said exposing light 
source and said fusing heat source being connected to 
said power source in parallel; 

voltage variance detecting means for detecting variance in 
voltage of said exposing light source; 

exposing amount control means for determining a gain of 
a phase using a feedback amount based the variance in 
voltage detected by said voltage variance detecting 
means, and for adjusting an amount of light of said 
exposing light source to a predetermined value by 
increasing a phase of a voltage supplied to said expos 
ing light source by said gain; 

temperature detecting means for detecting a temperature 
of said fusing heat source; 

fusing temperature control means for stabilizing a tem 
perature of said fusing heat source at a predetermined 
value by switching an ON state and an OFF state based 
on a detection result of said temperature detecting 
means, power being Supplied to said fusing heat source 
from said power source in the ON state while no power 
being supplied in the OFF state; and 

phase control data storage means for storing phase control 
data of said exposing light source, wherein, 
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when said fusing temperature control means switches the 
power supply to said fusing heat source to OFF from 
ON state while said exposing light source stays on, said 
exposing amount control means makes, for a predeter 
mined period, said gain of feedback phase control 
Smaller than a gain when said fusing temperature 
control means does not switch the power supply state of 
said fusing heat source while said exposing light source 
stays on. 

12. The electrophotographic apparatus as defined in claim 
11, wherein said fusing temperature control means inhibits 
a switching to ON from OFF state of power supply to said 
fusing heat source while said exposing light source stays on. 

13. An electrophotographic apparatus comprising: 
an exposing light source for irradiating a light beam onto 

a document upon receipt of power supply; 
a fusing heat source for fusing a non-fused image on a 

sheet onto said sheet upon receipt of power supply; 
a power source for supplying power to said exposing light 

source and said fusing heat source, said exposing light 
source and said fusing heat source being connected to 
said power source in parallel; 

voltage variance detecting means for detecting variance in 
voltage of said exposing light source; 

exposing amount control means for controlling a phase of 
a voltage supplied to said exposing light source based 
on a feedback result of variance in voltage detected by 
said voltage variance detecting means to adjust an 
amount of light of said exposing light source to a 
predetermined value; 

temperature detecting means for detecting a temperature 
of said fusing heat source; 
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fusing temperature control means for stabilizing a tem 

perature of said fusing heat source at a predetermined 
value by switching an ON state and an OFF state based 
on a detection result of said temperature detecting 
means, power being supplied to said fusing heat source 
from said power source in the ON state while no power 
being supplied in the OFF state; and 

fusing temperature range storage means for storing a 
temperature range realizing satisfactory fusing of said 
fusing heat source, wherein 

said fusing temperature control means controls power 
supply from said power source in such a manner that: 
(1) when said exposing light source is in the OFF state 

and said fusing heat source is in a pre-fusing state, a 
temperature of said fusing heat source rises to around 
an upper limit of the temperature range realizing 
satisfactory fusing stored in said fusing temperature 
range storage means; and 

(2) when said exposing light source is in the ON state, 
a power supply to said fusing heat source stops. 

14. The electrophotographic apparatus as defined in claim 
13 further comprising: 

temperature raising time storage means for storing a time 
required to raise a temperature of said fusing heat 
source to around the upper limit of the fusing tempera 
ture realizing satisfactory fusing; and 

temperature raising time measuring means for measuring 
a time during which said fusing temperature control 
means raises a temperature of said fusing heat source. 
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